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Trends in return to work of breast cancer survivors

INTRODUCTION Word count: 2020

Breast cancer is the most common malignancy in women of working ages. The majority of women survive because they are diagnosed with early-stage disease and receive a treatment that is focused on curing breast cancer and preventing relapse of disease. The age-adjusted five-year survival varies between European countries from 70% in the Czech Republic and Poland to more than 80% in the Scandinavian countries and the survival rates are increasing [1]. In the Netherlands, the five-year survival after breast cancer was 77% in 1998, 81% in 2003 and 85% in 2008 [2,3]. Employed women usually interrupt their work for the treatment of breast cancer. Prolonged sickness absence often generates loss of income and social exclusion. Therefore, return to work (RTW) during or after breast cancer treatment is important, all the more because RTW restores social relations and participation, which adds to the patient's quality of life [START_REF] Ganz | Breast cancer survivors: psychosocial concerns and quality of life[END_REF][START_REF] Kennedy | Returning to work following cancer: a qualitative exploratory study into the experience of returning to work following cancer[END_REF][START_REF] Groenvold | Health-related quality of life in early breast cancer[END_REF].

RTW after breast cancer has been studied in different countries with different jurisdictions. In a prospective multicenter study from 1990 to 1994 including research groups from the UK, Sweden and Italy, it was reported that 79% of premenopausal women had returned to work 12 months after the diagnosis of breast cancer and 86% within 36 months of diagnosis [START_REF] Johnsson | Factors associated with return to work after breast cancer treatment[END_REF]. In a Canadian study, 71% of women diagnosed with breast cancer in 1996-1997 resumed work within 12 months of diagnosis and 89% within 36 months [START_REF] Drolet | Work absence after breast cancer diagnosis: a population-based study[END_REF]. In 2001-2002, 82% of American women had returned to work 18 months after the diagnosis of breast cancer [START_REF] Bouknight | Correlates of return to work for breast cancer survivors[END_REF]. Recent European studies reported lower percentages of women resuming work after breast cancer. For example, [START_REF] Johnsson | Predictors of return to work ten months after primary breast cancer surgery[END_REF] found that 59% of 102 Swedish women had returned to work within 10 months of surgery for primary early-stage breast cancer [START_REF] Johnsson | Predictors of return to work ten months after primary breast cancer surgery[END_REF]. [START_REF] Fantoni | Factors related to return to work by women with breast cancer in Northern France[END_REF] found that 54% of 379 women diagnosed with breast cancer in 2004-2005 in France resumed work within 12 months after starting cancer treatment [START_REF] Fantoni | Factors related to return to work by women with breast cancer in Northern France[END_REF]. The different RTW rates may be explained by differences in health care systems and social insurances across countries [START_REF] Snashall | Health of the working age population. New report recommends integration of occupational health into mainstream healthcare[END_REF][START_REF] Bloch | Who returns to work and why ? A six country study on work incapacity and integration[END_REF]. In the Netherlands, for example, sickness absence is usually fully compensated by the employer in the first year and up to 70% in the second year, irrespective of the cause of sickness absence. Thus, not only work-related injuries are compensated, but also non work-related disorders such as breast cancer. breast cancer and women with recurrent breast cancer were excluded from analysis as RTW trends in these cases may differ from the trends in primary breast cancer among women.

Ethical considerations

Ethical approval was not required because the Act on Scientific Medical Research does not apply to the analysis of register data without involving the employees themselves [START_REF]Guidelines for the use of personal data in scientific research[END_REF]. All employees consented to the analysis of their sickness absence data when data were registered. 

RESULTS

The incidence of primary breast cancer increased from 101 per 100,000 employed women in 2002 to 124 per 100,000 employed women in 2008, which is in line with the Dutch population incidence of 129 per 100,000 women in 2008. The numbers and age distribution of all employed women and the selected breast cancer cases are presented in Table 1.

[insert Table 1 about here]

Proportion of RTW

In the period from 2002 to 2008, the proportion of partial RTW was 65-76% in women aged <40 years, 66-75% in women aged 40-50 years, and 68-79% in women aged >50 years. Among women aged >50 years at diagnosis there was a declining trend (χ 2 for linear trends P=0.037) in the proportion of partial RTW from 79% in 2003 to 68% in 2008 (Figure 1). [insert Tables 2 and 3 about here]

DISCUSSION

Partial RTW one year after the diagnosis of breast cancer was more or less stable around 70% in the period from 2002 to 2008, whereas full RTW showed a decreasing trend in women of all ages.

The strength of our study is that it covered a large population of employees working in different economic sectors. Studying registered sickness absence eliminates the recall bias that affects selfreported sickness absence [START_REF] Van Poppel | Measuring sick leave: a comparison of self-reported data on sick leave and data from company records[END_REF][START_REF] Voss | Comparisons of self-reported and register data on sickness absence among public employees in Sweden[END_REF]. The sickness absence register study could be performed quickly and inexpensively without the need to involve the employees themselves. The main limitation, however, was that the number of variables available from the sickness absence register was limited.

For example, information about work accommodations or placement in another job was not recorded in the register. Furthermore, we had no access to the medical files of the patients. Hence, information on the stage of breast cancer (local, regional or metastatic), type of treatment, and persisting limitations and symptoms such as fatigue [START_REF] Spelten | Cancer, fatigue and the return of patients to worka prospective cohort study[END_REF][START_REF] Bower | Fatigue in long-term breast cancer survivors[END_REF][START_REF] Hansen | Breast cancer survivors at work[END_REF][START_REF] Ahn | Impact of breast cancer diagnosis and treatment on work-related life and factors affecting them[END_REF], distress [START_REF] Henselmans | Identification and prediction of distress trajectories in the first year after a breast cancer diagnosis[END_REF][START_REF] Calvio | Measures of cognitive function and work in occupationally active breast cancer survivors[END_REF] and depressive symptoms [START_REF] Hansen | Breast cancer survivors at work[END_REF][START_REF] Reich | Depression, quality of life and breast cancer: a review of the literature[END_REF] was not available.

The fact that the sickness absence register contained a limited number of variables impeded the interpretation of the results. Therefore, the decreasing proportions of full RTW can not be explained robustly. It is possible that the decreasing proportion of RTW is the result of a change in Dutch disability policies in 2004. Before 2004, sickness absence was compensated by employers for a period of one year, and since 2004 sickness absence compensation is granted for a period of two years.

However, if policy changes were responsible for the decrease in full RTW, then one would also expect a decline in partial RTW, which was not found.

An alternative explanation for the decreasing proportions of RTW one year after the diagnosis of breast cancer may be the broadened indication for chemotherapy in the Netherlands among young breast cancer survivors [START_REF] Sukel | Substantial increase in the use of adjuvant systemic treatment for early stage breast cancer reflects changes in guidelines in the period 1990-2006 in the southeastern Netherlands[END_REF]. It has been recognized that women who are treated with chemotherapy are less likely to resume their work [7, 9-11, 22, 27, 28]. As chemotherapy delays RTW, one would expect a longer time to partial RTW if the decreasing proportion of full RTW after breast cancer is the result of a more sophisticated adjuvant treatment. The study showed, however, that the time to RTW did not change significantly over the years. Thus, women resume work initially, but it is possible that full RTW is impeded by symptoms persisting after the treatment of breast cancer. [START_REF] Hansen | Breast cancer survivors at work[END_REF] reported that fatigue was most strongly related to work limitations and explained 71% of the symptom burden of employees after the diagnosis of breast cancer [START_REF] Hansen | Breast cancer survivors at work[END_REF]. [START_REF] Calvio | Measures of cognitive function and work in occupationally active breast cancer survivors[END_REF] reported that the symptom burden reduced the performance-based work output of breast cancer survivors. They also showed that breast cancer survivors experienced cognitive difficulties, particularly due to deficits in memory and executive function [START_REF] Calvio | Measures of cognitive function and work in occupationally active breast cancer survivors[END_REF], while work is becoming more and more mentally demanding [START_REF] Van Hooff | The Netherlands Working Conditions Survey[END_REF]. Although the level of job control in the Netherlands is relatively high, work pace and work pressure are increasing and cancer survivors may feel distressed that they are not able to perform at their pre-diagnosis level [START_REF] Kennedy | Returning to work following cancer: a qualitative exploratory study into the experience of returning to work following cancer[END_REF]. Therfore, women experiencing fatigue, distress and cognitive difficulties may be uncertain to fully resume their work.

Another explanation for the decline in full RTW after breast cancer may be that attitudes towards work have changed after cancer. Breast cancer survivors may put less value on work and for half of them financial pressure was the primary reason for resuming work [START_REF] Kennedy | Returning to work following cancer: a qualitative exploratory study into the experience of returning to work following cancer[END_REF]. [START_REF] Tiedtke | Experiences and concerns about 'returning to work' for women breast cancer survivors: a literature review[END_REF] reviewed articles published between 1995 and 2008 on the experiences of breast cancer survivors with RTW [START_REF] Tiedtke | Experiences and concerns about 'returning to work' for women breast cancer survivors: a literature review[END_REF]. The authors found that women altered their work priorities and ambitions, which was reported by [START_REF] Maunsell | Work situation after breast cancer : results from a population-based study[END_REF] as one of the reasons for stopping work after breast cancer [START_REF] Maunsell | Work situation after breast cancer : results from a population-based study[END_REF].

Finally, it is important to notice that breast cancer survivors receive little advice about returning to work [START_REF] Tiedtke | Experiences and concerns about 'returning to work' for women breast cancer survivors: a literature review[END_REF]. Work issues were scarcely discussed with treating physicians and in many cases company physicians or insurance physicians followed the patient's wishes, letting them decide for themselves about resuming work [START_REF] Kennedy | Returning to work following cancer: a qualitative exploratory study into the experience of returning to work following cancer[END_REF]. Uncertainty about work ability after treatment and mixed feelings about the work environment may be barriers in the RTW process. A guideline has been developed for Dutch

OPs to support cancer survivors in RTW [START_REF]TABLE 2 Partial return to work with 50% of the earnings before sickness absence within one year of breast cancer diagnosis[END_REF]. This guideline accentuates the importance of advising cancer patients about their RTW, taking the influence of physical and psychological limitations on the patient's work ability into account. Implementation of this guideline in daily occupational health practice may improve RTW of cancer survivors in the years to come.

In conclusion, the proportion of women who resume working after breast cancer has decreased in the Netherlands over the period from 2002 to 2008. This warrants more epidemiological research on the trends in RTW in breast cancer survivors across countries. In this study, follow-up of breast cancer survivors was restricted to one year and longer follow-up is needed to provide insight in sustained work beyond one year of diagnosis. 

  days. Full RTW was defined as RTW with 100% of the earnings before sickness absence for ≥28 consecutive days. Proportions of women with partial RTW and full RTW were analysed one year after reporting sick with breast cancer. Trends in the proportions of partial and full RTW were investigated by Chi-square analysis for linear trends stratified by age (<40 years, 40-50 years and >50 years). The time to partial RTW was examined by Cox proportional hazards regression analysis stratifying for age <40 years, 40-50 years, and >50 years. Likewise, the time to full RTW was investigated in a separate Cox regression model. Hazard ratios (HR) relative to RTW in 2002 and their 95% confidence intervals (CI) were calculated with HR<1.0 reflecting a longer time to RTW relative to 2002 and HR>1.0 a shorter time to RTW relative to 2002. All statistical analyses were performed in SPSS for Windows version 16 and statistical significance was set at the 5% level (α=0.05).

TimeFigure 1

 1 Figure 1 Trends in return to work (RTW) after the diagnosis of breast cancer from 2002 to 2008

  In 2002, 52% of women had full RTW within one year of reporting sick with breast cancer as compared to 43% in 2008. Figure1shows linear declining trends in the proportion of full RTW in The median time to partial RTW was 294 days in 2002 and 282 days in 2008. The time to partial RTW did not change significantly over the years compared with 2002 (Table2). As is shown in Table3, the median time to full RTW did not change over the years either, although the overall median time to full RTW was borderline significantly (p=0.05) longer in 2008 compared with 2002.

	women of all ages. Full RTW in women <40 years decreased from 55% in 2002 to 40% in 2008 (χ 2 for
	linear trends P=0.003). In women aged 40-50 years, full RTW decreased from 46% in 2002 to 41% in
	2008 (P=0.042), and in women >50 years from 59% to 46% (P=0.001).
	[insert figure 1 about here]
	Time to RTW

The proportion of partial RTW increased non-significantly (P=0.074) from 66% in 2002 to 74% in 2008 among women who were diagnosed with breast cancer between 40 and 50 years of age.

TABLE 1 Study population stratified by age

 1 

	2002	2003	2004	2005	2006	2007	2008

Data analysis

The sickness absence data were retrieved from the ArboNed sickness absence register. Partial RTW was defined as RTW with 50% of the earnings before sickness absence for at least 28 consecutive
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